Introduction
The course is titled Professional Practices and is currently offered as a senior-level course. Students typically take the course prior to or simultaneously with the first course in a twosemester senior design course sequence. The course is structured as five modules -professional ethics, contemporary issues, entrepreneurship, communications, and career planning as illustrated below. Students study various topics related to the ethical and social impact of computing technology and the responsibilities that engineers and computer scientists have in shaping this technology and its applications. More specifically, they explore contemporary issues such as privacy, freedom of speech, intellectual property, crime, safety, human needs, innovation, entrepreneurship, and career planning. Students enhance their written and oral communications skills by completing assignments on these and other topics. Guest speakers from industry are scheduled throughout the course to give relevance to the topics being covered.
The next section of the paper provides more detail on the motivation and background for developing the course. Section 4 is devoted to descriptions of assessments that have been used in the course for various purposes including assignment of student grades, assessment of student aptitudes, and assessment of student learning. Section 5 contains descriptions of the pedagogical elements of the course such as textbooks, assignments, guest speakers, videos, and student engagement. The five course components, i.e., professional ethics, contemporary issues, entrepreneurship, communications, and career development are detailed in Section 6. Lessons learned, future plans and conclusions are presented in Sections 7, 8 , and 9 respectively. References are given in Section 10, and supporting materials are provided in the Appendix.
Motivation & Background
The professional practices course was developed to address difficulties with soft topic coverage in the degree plan used for many years, along with increased needs that arose from broadening the available degree programs and heightened expectations for computing curricula. Throughout the 80's and 90's, the CSE department offered a single undergraduate degree in Computer Science and Engineering. The first year of the program included a one-hour college-level common course (1104) Introduction to Engineering to provide exposure to the diversity of challenges in engineering, along with another one-hour departmental course (1105) Introduction to Computer Science and Engineering to address further topics on responsibilities and expectations for students in computing. The two-semester capstone senior design sequence (4316/4317) emphasizes an extended design experience in a team setting, but had the additional responsibility for delivering substantial knowledge and assessing student achievement on nontechnical student outcomes.
This situation often led to uneven coverage of the non-technical topics from semester to semester depending upon the instructor. Students also found it very challenging to balance between learning the technical topics and soft topics simultaneously. The topics covered in the professional practices course provide a just-in-time coverage of the topics most needed at this stage, and was the primary motivation for offering this class. The new course was also needed to strengthen compliance with ABET criteria as discussed below. Assessment results from fall 2008 and spring 2009 indicated that students did not uniformly demonstrate the skills and knowledge specified in the above outcomes and that PEO 3 was not being met to the extent desired. This suggested that strengthening the coverage of the related topics in the curricula was needed. There was also a desire to increase coverage of entrepreneurship and to provide more career guidance prior to the senior year. Thusly, the threehour professional practices course covering professional ethics, contemporary issues, entrepreneurship, communications, and career planning was formulated. This approach also enabled a strengthening of the technical content of the senior design sequence.
Departmental leadership and faculty close to the situation concurred. The need for the course and its description were presented at the spring 2010 CSE Industrial Advisory Board meeting. IAB Board members were supportive of the proposed course suggesting it might help alleviate difficulties that many entry-level workers have in transitioning to the workplace and give students a better understanding of career possibilities and milestones and the nature of how enterprises function. Members were supportive in their willingness to help the course evolve and to actively participate as guest speakers. Subsequently, the course was approved and first offered in fall 2010.
Assessment
Measurements/metrics/grading -Students are graded on the basis of oral and written reports relating to one or more of the module topics and examinations on the lecture notes and text Page 26.87.4
materials. Specifics and frequency of assignments and examinations have varied over the history of the course based on class size and instructor preference. Currently, students are given three examinations, including the final examination, and the following four assignments.
 Professional Ethics -Students work in teams of three to analyze and report on various ethics scenarios. A short oral report and a one-page written report are required.  Life-long Learning -Students must attend a seminar or workshop and submit a one-page
written report on what they learned.  Elevator Speech -Students deliver a three-minute personal commercial or sales pitch.  Term Essay -Students write a 500-word essay on a contemporary issue related to computing technology or a 500-word proposal for funding of a start-up company.
Students are given letter grades in the course (A, B, C, D, F) rather than being graded Pass/Fail. There are two reasons for this. First, the College of Engineering policy requires it, and, second, it emphasizes the importance of the course. Currently, grades are based on student performance on four assignments (10-points each) and three examinations (20-points each). The assignments are discussed in more detail below. Examinations are primarily objective (true/false, multiple choice, and fill-in-the blanks) and given at the one-third and two-third points in the semester plus a final exam. A student's final grade average will be reduced by five-points for each unexcused absence above two. Examination scores have been very consistent across the various offerings of the course with ranges from the low-seventies to 100. Means and medians have been mid-80's.
Self-assessment questionnaires
Students are asked to complete a questionnaire that covers their interest/understanding level of the five class components. The purpose of this questionnaire is to better gauge their level of understanding and it is not used for any grading purposes. The complete list of questions is available in the Appendix (Table A) . A sample question from each area is given below.
Course component Sample question Never Maybe Definitely Not sure

Professional Ethics
I will reveal the intentional falsifying of numbers by my manager at work even if it could lead to losing my job
Entrepreneurship
I will quit my corporate job and attempt an entrepreneurial activity sometimes during my career
Contemporary
Issues in Computing
People on the right side of the digital divide always have an advantage due to their computer skills. "They always get the best jobs"
Career Planning I will attend graduate school at some point in the future Communication "Formal writing is not very important for computer programmers, great programming skill is". I agree with this statement.
Pre and Post Assessments -It is important to learn how much students' knowledge of professional ethics, contemporary issues, entrepreneurship, communication, and career development is enhanced by having taken the course. To begin getting a handle for this, pre and post assessments of knowledge are being conducted during the 2014-15 academic year. The questionnaire and results for the fall 2014 semester are detailed in the Appendix (Table B) and discussed below. Results for the spring 2015 semester will be included in the conference presentation. Pre and post assessments were not done in prior years. The introduction of the assessments is an example of the department's continuous improvement process and is expected to continue in the future.
Assessment results suggest students had a better understanding of anonymity on the Internet (#4), privacy in the workplace (#5), technology advances and the law (#6), and the legality of hacking (#13). The results also suggest that students' understanding of net neutrality (#11), innovation (#19), software patentability (#21), and design principles (#23) became foggier.
Results were essentially unchanged on the understanding of professional ethics (#25) suggesting that students lack a clear understanding of a profession.
Myers-Briggs Assessment
Students are asked to participate in a self-recognition exercise that is based on Myers Briggs Type Indicator (MBTI) 1, 2 . One lecture is devoted to this exercise where students are presented with four dichotomies (i.e. four pairs of opposing preferences) through four designated questions/scenarios. The four pairs of preferences or dichotomies are as follows:
The four pairs of dichotomies listed above will yield a four-letter Personality type indicator such as "ISTJ". This code will help students recognize their talent area. The 16 possible combinations can be found in reference 1. However the following four combinations have been the most common results from the course.
 ISTJ (The Duty Fulfiller) -e.g., managers, computer programmers  ESTJ (The Guardian) -e.g., financial officers, teachers  INTP (The Thinker) -e.g., scientists, professors  ENFP (The Inspirers) -e.g., psychologist, entrepreneur
Pedagogy
A number of pedagogical approaches have been used over the evolution of the course and are summarized in this section. The specifics have varied somewhat with each course offering and instructor but basic approaches have remained the same. Page 26.87.6
Textbook selection and creation -Many books have been written on ethics and related topics including those listed in the references 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 . However, the search for a textbook to cover the diversity of topics to be included in the course was unsuccessful. Hence, two of the coauthors compiled a three-volume set of reprints, Professional Practices in Computer Science 4 that was published by Pearson Learning Solutions in 2010. These books were used as required textbooks for the first three offerings of the course. Subsequently, the other co-author adopted A Gift of Fire, 4 th Edition 3 , as the required textbook and uses the Professional Practices in Computer Science volumes as supplementary textbooks.
Assignments -Formulating meaningful assignments can be challenging for a course that focuses on general concepts, soft skills and critical thinking rather than technical material. The course is not about technology but about how technology impacts the lives of both technologists and society in general. The goal is to give assignments that enhance student learning of the course material, are useful and interesting, not burdensome, and address the related ABET outcomes. An important secondary goal is to make the assignments easy to grade so that they can be returned to students in a timely manner. Different assignments have been used in the various offerings of the course and have evolved to the following.
 Ethical scenario analysis and report. Students work in teams of three to analyze and report on an ethical scenario from Baase 3 , Chapter 9. Teams are given 45-minutes during class time to analyze the assigned scenario. Then they give a one-minute oral presentation of their scenario and conclusions. Teams are then required to write a onepage summary that expands on their oral report. This assignment addresses professional ethics, team work, and both oral and written communications. Students are asked in advance of the scenario analysis to form teams. An interesting observation has been that many students find this difficult.
 Life-long learning experience. The importance of life-long learning for computer scientists and engineers is emphasized throughout the course. To re-enforce this notion, students are required to attend a seminar, lecture, or workshop on a topic related to computer engineering, computer science, or software engineering and to submit a onepage report. This assignment addresses both life-long learning and written communication skills. Students are given two months to complete this assignment but many, if not most, wait until the last minute.
 Elevator speech. Students deliver a two-minute oral presentation in front of the class. The speech is expected to be a personal commercial that the student would use in a job interview or graduate school admission interview. Alternatively, the speech may be a pitch to a potential investor in a start-up company. The order of presentation is not given to the students in advance in order to provide a more realistic scenario. This assignment addresses oral communications and career development.
 Term essay. Students write a 500-word essay on a topic of their choice relating to contemporary issues in computer technology or entrepreneurship. Alternatively, they may write a business plan for a start-up company. This assignment addresses written communications and contemporary issues or entrepreneurship. Page 26.87.7
 Entrepreneurship report. This assignment is an exercise in entrepreneurship and is completed either in pairs or individually. Students are required to select an opportunity area and explore its potential for commercialization as a start-up company. They provide a brief justification of the following eight areas --two-sentence definition of their idea, risks, customer domain, business model, development plan, resource requirements, distribution and funding.
 Formal technical report. Students are asked to write a formal report or proposal from a number of computing related selected topics. The report must include a set of required items including executive summary, body and conclusion as well as work cited and references. This assignment addresses their formal written communication requirement.
Guest speakers -Having guest speakers has proven to be a very important aspect of the course. Students enjoy the change of pace and learn valuable lessons from perspectives they do not usually get from faculty members. Four speakers per semester has proven to be the most workable number. Typical topics covered by guests have been professional ethics, entrepreneurship, career opportunities and perspectives, and job search. The authors have found that most prospective speakers are eager to help and many volunteer to return in future semesters.
Videos -Videos relating to current technically-oriented events, such as the Affordable Health Care Act rollout, are used when appropriate. A video prepared by the National Council of Engineering Examiners (NCEES) is used to emphasize the importance of professional licensure for engineers and computer scientists. One of the guest speakers shows videos used in industry for ethics training. Videos are a good change of pace and effective. However, it has proven difficult to find a good source of current videos covering topics of relevance to the course.
Student engagement -Keeping students interested and engaged can be a challenge in any course but is especially true for a course such as this one. The main method for achieving this is by getting students involved in in-class discussion of the lecture topics by asking them a lot of questions, encouraging discussion, and using brainstorming methods. Having students work in small groups in class on specific issues has also proven effective. The challenges to make this work are dealing with talkative students and with quiet or passive students. Calling on students by name is an effective way to draw out reluctant participants and also seems to encourage voluntary response to questions. In general, personalizing the discussions and activities as much as possible is very effective in getting students to get involved. Another mechanism for encouraging student engagement is requiring attendance which is, perhaps, unusual for a seniorlevel class but has proven effective.
Course Components
The selection of components to include in this course and the order of coverage was discussed in great length by the departmental curriculum committee. The following five components, in the order listed below, were selected as providing the most benefit to students and meeting curricula needs as previously discussed. Page 26.87.8
Professional Ethics
It is reasonable to expect that individuals and organizations behave ethically in personal and professional situations. This is particularly important for computing professionals given the pervasive impact their work can have on society around the global. ABET accreditation criteria have been established, as discussed above, to assure that the importance of ethics is understood by graduates of ABET accredited programs. Case studies from Baase 3 and other sources are used to illustrate ethical issues that have occurred in professional practice.
However, the ethical thing to do in a given situation is not always clear cut. Ethical theories have been formulated over the centuries for the purpose of guiding individuals and society on how to behave in moral and ethical ways toward others. Professional societies, such as ACM and IEEE, have developed codes of ethics and professional practice or conduct to help guide members and others in the profession about how to conduct themselves professionally and to make good decisions when ethical issues arise in their work. Professional licensure laws have been enacted to establish legal requirements on the ethical practices.
This course emphasizes professional ethics rather ethics in general and uses case studies and discussion of contextual areas where ethical issues often arise. The following are some of the areas covered.
 Intellectual property  Computer crime  Work quality
Entrepreneurship
The transition to entrepreneurship is generally an ambiguous concept for students at this stage in spite of many great ideas that occupies their minds. In this segment of the course we start by exploring the role of innovation and generating entrepreneurial ideas and define what translates well to entrepreneurship and what doesn't. The focus is to show how their engineering and scientific background can help them in design and development as well as breaking down problems into objects and processes. Also teach them what doesn't translate to entrepreneurship is linear thinking or a formula-based approach. The general process of coming up with a business model to convert their idea to a commercial product, i.e. commercialization, while learning important side issues such as dealing with uncertainty, managing people and time-to-market is explored. CSE students interested in entrepreneurial activity are often held back by many unfounded myths such as "they need to have a great idea and must be the first mover in certain areas" in order to succeed. The entrepreneurial segment of the course typically covers the following six areas.
1. Define innovation and entrepreneurship: general commercialization and extracting value from ideas 2. Recognizing opportunity: brainstorming, and general divergent and convergent thinking 3. Start-up activities: selecting and finalizing the concept, feasibility study 4. Define business model: create and capture value, define cost derivers and success metrics Page 26.87.9
5. Building a team: define growth stages and resource requirements 6. Funding sources: private, commercial, and government
The primary purpose of the entrepreneurial segment of this course is to create enthusiasm among students and encourage their involvement in entrepreneurial activities. A clear increase in the entrepreneurial activities among students is noticeable after introducing this course. One risk area we have noticed is that some students consider putting their education on hold in order to devote all of their time to entrepreneurial activities.
Contemporary Issues
The term contemporary issues is used directly in EAC student outcome (j), but is implied by several CAC outcomes. Popular textbooks (Baase 3 , Quinn 6 , Johnson 12 ) do not use the term, presumably since the concept is pervasive across the course's topics. An advantage in offering a full-semester professional practices course is that students should be prepared for the social and technical contemporary issues for the ten years past graduation and have capabilities, resources, and interest to keep current beyond that. For the near term, these topics may partially influence remaining degree plan decisions (courses in information security, artificial intelligence, data mining, robotics). Notions such as Kurzweil's singularity and Asimov's Laws of Robotics may arise, but are largely outside the scope of the course.
Contemporary social issue areas include the digital divide, medicine, quality of on-line information, government, and education. The digital divide concerns issues of deploying computing technology to the economically disadvantaged, largely in terms of the potential of bootstrapping to a better life. It is also a component of arguments for Net Neutrality. Issues in medicine include healthcare delivery, robotic prostheses, applications of gene sequencing, and health record privacy. Issues regarding government and technology involve their interaction, especially as they evolve. Issues in education range from distance education through pre-college computing education, along with code boot camps.
Contemporary technical issue areas are often connected to social issues. These include globalization, privacy/information security, and user interfaces. Globalization, as associated with the spread of the Internet, has shrunk the planet, broadened economies, and weakened borders far more than the great advances in transportation. It is also related to privacy issues, since a compromised ID, document, or picture is largely irreparable. Consideration of user interface (UI) design issues and their future modalities, along with case studies where a UI contributed to an incident, are valuable to a maturing engineer. Unlike topics with social connections, software reuse and open source are challenging areas to discuss since trade-offs involving cost, intellectual property, and quality.
Career Planning
Students are very engaged in this segment of the course since "planning what is next after graduation" is on the mind of most of them while taking this class. We help them explore their options which usually fall into one of the following three paths.
Page 26.87.10  a career in computing  attending graduate school  other/undecided such as a non-computing career, part-time graduate studies, or an entrepreneurial activity A number of self-assessment and psychometric questionnaires such as the Myers-Briggs Type Indicator are used in the course to help students better recognize their talent and interest areas. Students are also encouraged to join various professional societies such as IEEE or ACM to stay informed with the latest state of the computer technology and a possible means for networking with their peers. Other activities that could help their careers such as attending various job fairs, graduate school forums, internship at local industry and devoting their summer to attending a Research Experiences for Undergraduates (REU) at a local or national institution is highly encouraged.
Communication
Understanding oral and written communication in today's business environment is essential for survival and success of students. Students learn to write and speak effectively in culturally diverse environments by learning and practicing the following communication topics.
 Ethical vs. unethical communication  Oral presentation skills  Writing reports and proposals  Effective use of computer technology  Intercultural Sensitivity  Formal vs. informal communication All students must deliver an oral presentation during this course. We strongly encourage and reward the use of computer technology for preparing and delivering presentations with great visual aids. Some of the students have difficulty conducting oral presentations due to lack of experience in public speaking and might suffer from mild levels of anxiety. Students learn to prepare simple audience-centered presentations with good content and visual appeal. They practice delivering and overcoming their anxiety by staying positive and focused. Writing effective reports and proposals is also a requirement for passing the communication portion of this class. Students are required to write a formal report as one of their assignments in this class.
Lessons Learned
The following is a brief recap of a number of lessons that have been learned during the relatively short period that this course has been offered.
 The professional practice class covers five relatively diverse components. The amount of material covered can be overwhelming and too demanding for students. To remedy this, one can consider reducing some of the covered material or possibly removing one of the components entirely. If curriculum length allows, it is also possible to split the material in two subsequent semesters. Page 26.87.11
 The size of the class has a great impact on the quality of course that can be delivered. We have found out that 30 students per class perhaps is the optimum level. When the number of students far exceeds this limit, additional sections should be offered.  Guest speakers play a vital role in the success of this class. Students routinely express great satisfaction when guest speaker share their knowledge and experience with them. Of course the relevance and quality of the guest speakers is very important.  Generally students expressed more satisfaction from the class when more interaction and group activities were involved. Participating in brainstorming sessions, evaluating peer presentations, and attending local chamber of commerce meetings are some notable examples.
Future Plans
The pre and post assessment results indicate that more emphasis or better coverage of some topics such as net neutrality, innovation, software patenting, and the computer science and engineering professions is needed. This begs the question of how this can be accomplished without sacrificing coverage in other areas. So resolving this will be a future priority.
Assessing the impact of this course on graduates a few years after graduation is needed and will be appropriately incorporated in the department's continuous improvement process.
Profound recent events, such as the Edward Snowden whistleblowing of the National Security Agency, will be incorporated in the course. Students in computing appreciate the limitations of textbooks, and often pursue other materials on the edge of the body of knowledge. Controversies in the recent evolution of scientific publishing, as regularly summarized by M.Y. Vardi in the Communications of the ACM, are excellent contemporary issues and useful contexts for introducing students to the variety of outlets for disseminating discoveries. Some instructors may wish to incorporate such topics.
Having students with varying interests and competence levels from three programs demands some personalization. In this regard, ways to provide more flexibility in assignments will be explored.
Conclusion
Experiences of the past five years have demonstrated that the stand alone Professional Practices in Computer Science and Engineering course has substantially increased the level of coverage of the material when compared to the prior approach. Student success in the course coupled with recent assessment results suggest that student learning and comprehension of the topics has been enhanced.
Our university recently met the federal criteria to be designated an Hispanic-serving Institution and is also ranked among the most diverse universities in the United States in terms of race, ethnicity, gender and cultural background. The Professional Practices course reflects this diversity in race, ethnicity and culture. In some ways, this complicates the teaching of the course, but mostly, it provides an excellent opportunity for providing our students a common grounding in the ethical and communication standards they will need in their careers.  Knowledge of the principles of ethics and professional ethics and how they guide the practice of computer engineering, computer science, and software engineering.  Understanding of social and career issues that stem from applications of computing technology.  How to initiate or get involved in entrepreneurial activities.  Ability to write and speak informatively on these issues.
The course has evolved over its five-year history through the inclusion of updated materials, a change of textbooks, assessment tools, and emphasis. However, it has remained true to the original purpose and topical coverage. 
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